survival (DFS; time to earliest occurrence of local or distant recurrence, new primary breast cancer or death from any cause) at 3 years with anastrozole (89.4%) compared with tamoxifen (87.4%) in the overall population, with a relative risk reduction of 17% (hazard ratio (HR) 0.83; 95% confidence interval (CI) 0.71, 0.96; P ϭ 0.013) [5] . Larger differences in relative risk reduction in DFS with anastrozole were observed in women with confirmed hormone receptor-positive cancer, who represented 84% of the total population and correspond to the target population for endocrine therapy (HR 0.78; 95% CI 0.65, 0.93; P ϭ 0.005). For time to recurrence (TTR; including new contralateral tumours, but not including deaths from non-breast cancer causes before recurrence) anastrozole was also superior to tamoxifen in both the hormone receptor-positive subgroup (HR 0.73; 95% CI 0.59, 0.90; P ϭ 0.003) and the overall population (HR 0.79; 95% CI 0.67, 0.94; P ϭ 0.008). Overall, compared with tamoxifen, anastrozole was associated with a 58% reduction in the incidence of contralateral breast cancer (CLBC) (odds ratio 0.42; 95% CI 0.22, 0.79; P ϭ 0.007) [5] . First results from the ATAC trial did not show any significant differences between tamoxifen alone and the combination arm for any efficacy or safety endpoints analysed [5] ; therefore, the combination arm was discontinued after this analysis, and is not considered here.
Updated analysis
An efficacy update conducted at a median follow-up of 47 months (when 46% of patients had been followed for at least 4 years), confirmed the superior efficacy of anastrozole over tamoxifen in terms of DFS and TTR, a difference that was more apparent in the clinically relevant hormone receptor-positive population (Table 1) [6] . The results of the updated efficacy analysis showed that the reduction in the incidence of CLBC also continued in the anastrozole group, and reached statistical significance in the subgroup of patients with hormone receptor-positive disease.
Comparison of the absolute difference in DFS, and recurrence between the anastrozole and tamoxifen arms from the time of the first analysis to the updated analysis showed that the absolute benefit associated with anastrozole continued to increase with duration of follow-up (Table 2) .
Tolerability
Data from the initial safety analysis (median treatment duration of 30.7 months) and from an updated safety analysis (median treatment duration of 36.9 months) showed that anastrozole was associated with a number of important tolerability benefits over tamoxifen [5, 6] . Consistent with data from the initial safety analysis, the updated analysis also demonstrated that more patients withdrew from treatment in the tamoxifen group compared with the anastrozole group (28.3% vs. 24.1%, respectively) and fewer withdrawals were due to drug-related adverse events (AEs) (8.1% vs. 5.6%, respectively). Tolerability benefits associated with anastrozole treatment included significant reductions in hot flushes, vaginal bleeding, vaginal discharge, endometrial malignancies, ischaemic cerebrovascular events, and venous thromboembolic events (including deepvein thromboses) (Fig. 1) . Musculoskeletal disorders and fractures were significantly more common with anastrozole than with tamoxifen, although the relative risk of fractures or musculoskeletal disorders were unchanged between the initial and updated safety analyses [6] . Importantly, the fracture rate in the anastrozole-treated group stabilized after reaching a peak at 2 years [7] . It is possible that the effects of anastrozole on bone are magnified when compared with tamoxifen, which is known to increase bone mineral density (BMD) in postmenopausal women [8] . Bone loss can be monitored and patients at high risk of fracture should be managed according to local guidelines. Indeed, the impact of anastrozole on bone needs to be balanced against the overall efficacy and tolerability benefits observed in the main ATAC trial, and taken as a whole, the riskbenefit profile remains in favour of anastrozole.
ATAC substudies
Since the publication of the initial ATAC results, several substudies have provided further information on the potential long-term effects of oestrogen deprivation with anastrozole therapy with respect to endometrial abnormalities, bone and quality of life (QoL) [9] [10] [11] . An endometrial substudy conducted in 279 ATAC participants showed that tamoxifen was associated with a higher incidence of endometrial abnormalities than anastrozole alone [9] . The beneficial endometrial effects of anastrozole were confirmed in a separate analysis, which compared the incidence rates of endometrial cancer observed in the ATAC trial with those of an age-matched standard population, suggesting that anastrozole may have a protective effect on the endometrium [12] .
A bone subprotocol of the ATAC trial has also been conducted. One year of anastrozole treatment was associated with a decrease in BMD in spine and hip, and an increase in bone resorption and bone formation markers, whereas the converse was observed with tamoxifen [10] . Updated BMD results from the ATAC study have shown the rate of bone loss with anastrozole was constant over 2 years of therapy [13] .
In a QoL substudy of the ATAC trial, patients in all the three groups of the ATAC trial experienced some improvement in QoL over the 2 years of the analysis. QoL between the treatment groups was similar [11] . Differences in symptoms did suggest some advantage for anastrozole in terms of vaginal discharge and sweating compared with tamoxifen treatment, while tamoxifen was associated with fewer reports of painful intercourse and loss of sexual interest [14] .
Anastrozole or tamoxifen in the primary adjuvant setting?
Results of the updated ATAC trial have shown for the first time that tamoxifen monotherapy is no longer the most effective endocrine treatment as primary adjuvant therapy in postmenopausal patients newly diagnosed with early breast cancer. The first 2 years of post-surgery represents the highest risk for breast cancer recurrence [15] Figure 1 . Analysis of the predefined AEs (for which significant differences were observed between anastrozole and tamoxifen) in the first and updated analyses of the ATAC trial [5, 6] 
showing the relative risk (95% CI) associated with anastrozole or tamoxifen treatment. The size of the boxes is proportional to the total number of observed AEs. The proportion of patients with AEs are also indicated.
(the Breast International Group (BIG) 01-98 study) or exemestane therapy (Tamoxifen Exemestane Adjuvant Multinational (TEAM) trial) with tamoxifen are currently ongoing and are expected to report their results in the near future.
Other adjuvant aromatase inhibitor clinical trials

Anastrozole: the Intergruppo Tamoxifen Anastrozole (ITA) switching trial
The ITA trial was a randomized, multicentre trial conducted to test the efficacy of switching postmenopausal patients who were already receiving adjuvant tamoxifen to anastrozole therapy. After 2-3 years of tamoxifen, patients were randomized to receive a further 2-3 years of tamoxifen (20 mg; n ϭ 225) or switch to 2-3 years of anastrozole (1 mg; n ϭ 223), for a total duration of 5 years of endocrine therapy [17, 18] . At a median follow-up of 36 months there was a significant difference in event-free survival (P ϭ 0.0002) and recurrence-free survival (P ϭ 0.001), which favoured the anastrozole treatment group. At the time of this analysis there was no significant difference in survival between treatment groups, probably due to the small number of deaths observed to date (10 and four in the tamoxifen and anastrozole groups, respectively).
The rate of discontinuation of treatment due to AEs was similar in the tamoxifen and anastrozole groups (4.4% vs. 4.0%, respectively) [18] . However, overall anastrozole was generally better tolerated than tamoxifen; switching to anastrozole resulted in a significant reduction in the incidence of gynaecological changes, including endometrial cancer (0.9% vs. 7.1% for anastrozole and tamoxifen, respectively; P ϭ 0.001). For the anastrozole and tamoxifen groups, the incidence of joint/bone disorders (7.2% vs. 5.8%, respectively; P ϭ 0.5) and bone fractures (0.9% vs. 0.9%, respectively; P ϭ 0.9) were not significantly different. Compared with tamoxifen, switching to anastrozole was associated with raised cholesterol levels (2.7% vs. 8.1%, respectively; P ϭ 0.01) and increased gastrointestinal symptoms (1.3% vs. 6.3%, respectively; P ϭ 0.006). These differences may be attributed, at least in part, to the withdrawal of patients from tamoxifen, as other studies have shown anastrozole treatment to be lipid neutral [19] . However, further studies will be needed to clarify the effects of anastrozole on serum lipid profiles.
Exemestane: BIG 97-02 switching trial
The BIG 97-02 trial was a double-blind, randomized trial that was designed to evaluate switching adjuvant therapy to exemestane (25 mg; n ϭ 2362) after 2-3 years of tamoxifen compared with continuing on tamoxifen (20 mg; n ϭ 2380) [20] . At a median follow-up of 30.6 months, exemestane significantly improved DFS compared with tamoxifen (HR 0.68; 95% CI 0.56, 0.82; P Ͻ 0.001), representing a 32% reduction in risk and corresponding to an absolute benefit of 4.7% (95% CI 2.6, 6.8) at 3 years after randomization. Results in ER-positive patients (81% of the population) were very similar to those among all patients; exemestane demonstrated a 36% relative risk reduction in DFS. Exemestane also significantly reduced the risk of CLBC compared with tamoxifen, but was not associated with a survival benefit at this stage of the trial.
The analysis of AEs showed that, compared with tamoxifen, women who switched to exemestane experienced a significantly lower incidence of gynaecological symptoms, muscle cramps, and thromboembolic events (Table 3) . Compared with tamoxifen, exemestane was associated with a significantly higher incidence of arthralgia and diarrhoea. In addition, switching to exemestane was associated with an increased incidence of osteoporosis and visual disturbances (Table 3) , and a trend towards increased fractures (2.3% vs. 3.1% for tamoxifen and exemestane, respectively; P ϭ 0.08). No significant differences were observed in the incidence of hot flushes, endometrial cancer, or cardiovascular disease (myocardial infarction was not included in this analysis) between treatment groups. Overall, more patients withdrew from treatment in the exemestane group compared with the tamoxifen group (365/2362 (15.5%) vs. 302/2380 (12.7%), respectively). 0.003 disease a Incidence of adverse events for which significant differences (P р 0.05) were observed between treatment groups is shown; b n ϭ 2305 for exemestane; n ϭ 2329 for tamoxifen; data for gynaecological symptoms, osteoporosis and arthralgia were available for 2309 patients in the exemestane group and 2332 patients in the tamoxifen group.
Although the overall survival and safety data from the BIG 97-02 and ITA trials [17, 20] have not yet reached maturity, data obtained to date suggest that 5 years of tamoxifen monotherapy no longer represents an optimal treatment choice. For women already part-way through their 5-year course of adjuvant tamoxifen, switching to anastrozole or exemestane therapy may therefore be more suitable. These studies only provide support for the concept of switching a patient to an AI part-way through a course of adjuvant tamoxifen and do not provide guidance as to which is the best treatment directly following surgery. At this point of time, it is inappropriate to speculate that switching from tamoxifen to an AI is superior to 5 years of anastrozole treatment alone, as these switching studies were not designed to directly compare these regimens. However, the ATAC study provides support for initiating adjuvant treatment with anastrozole, and the BIG 01-98 and the TEAM trials will provide data for letrozole and exemestane as initial adjuvant therapies in the future.
Letrozole: The National Cancer Institute of Canada MA-17 'extended adjuvant' trial
The MA-17 trial was a double-blind trial, designed to test the effectiveness of 5 years of letrozole therapy (2.5 mg; n ϭ 2596) vs. no further adjuvant treatment (placebo; n ϭ 2594) in postmenopausal women with ER-positive breast cancer who had completed 5 years of adjuvant tamoxifen [21] . Results from the first planned interim analysis from the MA-17 trial (median follow-up of 28.8 months) demonstrated that sequential treatment with 5 years of tamoxifen followed by letrozole reduced the risk of local or distant recurrence or new CLBC by 43% compared with 5 years of tamoxifen alone (letrozole: 75 new breast cancer events; placebo: 132 such events; HR 0.57; 95% CI 0.43, 0.75; P р 0.001). Projected 4-year DFS rates were 93% and 87% in the letrozole and placebo groups, respectively, based on data derived from approximately 50 patients who had been followed for the analysis of efficacy for у48 months.
The MA-17 trial was stopped early on the recommendation of the Independent Data Monitoring Committee because of the significant DFS results at the first planned interim analysis. At this point, Ͻ1% of patients had completed up to 4 years of follow-up and preliminary survival data showed that there was no treatment difference; the HR for death from any cause in the letrozole group compared with the placebo group was 0.76 (95% CI 0.48, 1.21; P ϭ 0.25) [21] . In general, letrozole was well tolerated, with 4.5% of women discontinuing treatment due to AEs compared with 3.6% in the placebo group (P ϭ 0.11).
Vaginal bleeding was significantly less frequent in the letrozole group compared with the placebo group (P ϭ 0.01). However, several AEs were significantly increased in the letrozole group compared with the placebo group including: hot flushes (48% vs. 40%, respectively); arthralgia (21.3% vs. 16.6%); and myalgia (11.8% vs. 9.5%) (P Ͻ 0.05 in all cases). There was also a trend towards an increased rate of newly reported osteoporosis for women in the letrozole group compared with placebo (5.8% vs. 4.5%, respectively; P ϭ 0.07).
The MA-17 data are the first to show that patients who have completed 5 years of tamoxifen therapy may benefit from extended adjuvant therapy. It is not possible to determine whether the improved outcome in terms of DFS in the MA-17 trial with letrozole is due to the longer treatment period with endocrine therapy, to the sequential use of tamoxifen and letrozole, or to a combination of both. Early curtailment of this trial precludes analysis of mature survival data in the future, as a follow-up of patients in the placebo arm of the study will not be continued. In addition, the absence of more than 2 years of safety data overall and of any long-term safety data regarding fractures, osteoporosis and cardiovascular events means that the long-term risk : benefit profile of letrozole will not be provided.
The preliminary nature of data from the MA-17 trial highlights the need for long-term efficacy and tolerability data and information on overall survival [22] . These data should be provided for anastrozole and exemestane via ongoing trials in the extended adjuvant setting including the Austrian Breast Cancer Study Group, Study 6a (3 years anastrozole vs. placebo following 5 years of tamoxifen or tamoxifen plus aminoglutethimide).
Revisiting the standard of care
The ATAC trial is the first prospective trial to document the benefit of a third-generation AI in the adjuvant setting, and the only trial till date to have reported efficacy and safety data for primary adjuvant therapy with tamoxifen vs. anastrozole in patients newly diagnosed with early breast cancer [5, 6] . Since there are many differences between AIs in terms of pharmacokinetics, effects on lipid profiles and bone absorption, which may influence their long-term safety profiles [23] , efficacy and safety data derived from the ATAC trial should not be extrapolated to other AIs, as ratified by the American Society of Clinical Oncology (ASCO) Technology Assessment Working Group [24] . This report recommended that tamoxifen should still be used as the standard adjuvant endocrine therapy and that anastrozole should be considered to treat postmenopausal women with hormone receptor-positive tumours who have an BCO.49.2002 . FO The role of aromatase inhibitors absolute or relative contraindication to the use of tamoxifen [24] . However, the considerable experience gained with anastrozole in the ATAC trial to date, combined with further follow-up, should lead to the updating of treatment guidelines and clinical practice. Indeed, recent guidelines from the National Comprehensive Cancer Network consider anastrozole as an option to tamoxifen in postmenopausal women with hormone receptor-positive early breast cancer [25] .
Results from the ITA trial [17] are in agreement with the overall results seen in ATAC, illustrating the efficacy and tolerability benefits of anastrozole over tamoxifen. However, direct comparison of results from the ATAC and ITA trials are inappropriate because of differences in trial design and demography of patient populations. Data from the BIG 97-02 trial [20] also show that 5 years of tamoxifen therapy may be suboptimal for use as adjuvant therapy in postmenopausal women with hormone receptor-positive cancer.
Conclusion
The third-generation AIs promise an important clinical advance for postmenopausal women with early breast cancer. They offer improved efficacy over tamoxifen in a variety of adjuvant settings and also offer the potential for breast cancer prevention. Anastrozole is the only AI to date that has been approved for the adjuvant treatment of early breast cancer and the ASCO Technology Assessment Workgroup has already recommended the use of anastrozole in postmenopausal women with hormone receptor-positive early breast cancer who have an absolute or relative contraindication to tamoxifen. In addition, recent guidelines from the National Comprehensive Cancer Network consider anastrozole as an option to tamoxifen for the treatment of early breast cancer.
Ongoing clinical trials should help to define the precise timing, duration, and sequencing of AI therapy, in addition to the long-term tolerability profiles and potential differences between the AIs. As the risk of breast cancer recurrence is highest during the first 5 years of adjuvant treatment post-surgery, and tamoxifen has been shown to be a suboptimal therapy for early or advanced disease, the initial choice between AI or tamoxifen may prove to be the pivotal treatment decision.
